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A AMERICAN INSURANCE ASSQCIATION New York, N.Y. 10038
{212) 433-2400

June 13, 1980

T0 THE TASK PORCE ON TORT LIABLLITY
FOR CUMULATIVE TRAUMA AND IATENT INJURY

Re: (1) Revised Membership List
(2) Absl v, B){ Lilly

At the June 10th meeting of the sbove Task Porce, Chairman Bailey
suggested that @ list of wenbers which included addresses and telephone
oupbers be preparsd and distributed, That List 1is attacbed, Plsase note
that Jmoes J. Meyars of U, §. Insurance Croup has been substituted {n place
ef Robert J. Sullivan of Crum & Forster Insurance Cosmpanies,

Ve have received the final brief in the Abel v, Eli lilly litigation,
The brief i{s similar to the one which was distributed with the call for our
Juns 10th seating, 1f you wish to obtain a copy of the finmal brief, please

let me know,
Very truly yours, J/ ,
pm ' 5 R CM 7
Dennis R. Comnolly

DRC/ae . Sscretary
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Diethylstilbestrol

The relationship between ingestion during pregnancy ud“ adenocarcinoma
of the vaginal and cervix in female offspring of wothera who took the drug
was confirned by epedimologic studies in the early 1970's. It wvas also
discovered that non~cancarous lesions have developed in many of these
female offapring. Wo avidence has yet bdeen produced that these non-cancerous
lesions progress to cancer. Io fact recent reports indicate chat the condition
remisses vith age. No confirmed evidence has yet been produced that mothers
vho took ths drug and their male offspring are subiect to an increased
cancer risk,

DES was used by pregnant mothers in most cases to avoid miscarriages.
The Department of Health and Euman Services (former MEW) required labeling
in 1971 costraladicating DES use foxr this purpose during priguncy.
Nevertheless, the drug is still prescribed for other conditicns unrelated
to pregoancy.

Studies indicate that DES uwsage during pregnancy varied regionally
and annually. It vas used sore often in the Rast and Midwest, and less
often in the South snd West. Use during preghancy probably reached a
peak in the sarly 1950's and declined gradually thereafter.

Menocarcisons usually develops in daughters between the ages of 14
and 24, Pesk incidence is at 19 years of age. The incidence rate has been
estimated to be batwean .14 and 1.4 per 1000 exposed women,

Based on a numbar of studies it .il astimated that there has been between
1.1 and 2.2 nillico daughters expossd in uteroc to DES. PFrom this number
between 1095 and 2226 adenocarcinoma cases sre estimated to sither have
developed or are expacted o develop betveen 1957 and 1993. F¥rom 1977 to

1993 batwean 143 and 311 cases are expected to develep.
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Total payment for settlement and awvards were made for two p&riod-;
adenocarcinoms cases developing betwaen 1977 and 1993, and between 1970

and 1993. Aun;i paymant par case, aftar {nflation adjusctment, i1s taken
to be $213,000. o '

Table 1II indicates the maximun potential payment for estimated

future sdenocarzinoms cames.

Table III
ESTDUTED MAXTMUM TOTAL PAYMENTS
TOR POTENTTAL ADENOCARCINOMA
CASES
1977 to 1993

In 1980 Dollars

. Total Payments
Cases {In Millious)
143311 $33-3%71

To thess cases eun'l;tly contested DES cases should be sdded. But we
ca2anot meraly add, even if we knev the total number of cases, currently
contested cases bscause a latge number of women invelved 1in thase actions are
suffering from adenosis, a bealth effect we are assuming will not angender
any sectlement or award. It is impossible at prasent to ssparate the adencsis
cases from the adenocarcinosa cases. To provide ap estimate of payments
arising not enly from future cases of adenccarcincma but alsc from currently
contested :uin, the petential maximunm payment for cases develcping batveen

1970 to 1993 s shown in Tabls IV. Retimated loss sdiustment expense is
between $9.9 and $20.4 million.
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Table IV
ESTIMATED TOTAL PAYMENTS
FOR ADENOCARCINOMA CASES

DEVELOPING FROM 1970 70 1993

{(1n 1980 Dollars)
Total Feywents
Cases ‘ (In Millicns)
430=-8%0 $91.5 -~ $189.5
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Introduction

At the request of the Task Force on Tort Liability for Cumulative
Trauma and Latent Injury the Research and Policy Development Department
vas Tequested to initiate a study of potential liability arising from
a pumber of substances. Cummlative trauma and latent injury tort
lisbility was identified as sn important issue in lisbility insurance.
Legsl interpretaticn of products lisbility law is. changing, as evidenced

by the recent Californis Supreme Court verdict in Sindell vs. Abbott

Laboratories and the Michigan appellate court decisicn in Abel vs E4
Lilly & Co. which propose an "industry-wide liabilicy" concept in cases
vhers "all defendn‘ts produce @ drug from an identical formuls and

the manufacturer of DES vhich caused the phluii!f‘l injuries cannot be
f{demtified through no fault of the plaintifi.™ This new interpretaticn
has enormous significance for tha property-cesualty industry not only in
curreat retroactive cases vhere & harmful heslth effect has been determined
to be csused by a condition which occurred in the past, but alsc for
prospective cases vhere health sffects have not yet become salient. There
is apprahension that this legal snterpretation will spread to other

states and to liability claims arising from products produced ia other
{ndustries. Becaust of the potential end subatantial liability exposure
vhich "industry-wide liability" opens, the Task Force decided that an
attampt should be made to quantify some of thess potential claims in order
to assist the industry in evaluating future costs, to respond to outside

questions and proposals, and to assist in determining industry positions on
the issues.
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Four current liability controversies vere suggested for study:
the asbestos, diethylstilbsstrol (DES), Agent Orange and Love Canal
fasues. These four issuas wers divided into two groups; these Vhers
dalsterious health effects have been confirmed (ssbestos and DIS), and
these vhere heslth effects have not yet been confirmed in the medical
and scientific communities (Agent Orange and chemicals disposed in the
Love Canal). Because of the short period of time between indtiation of
ths project and mesting of the Task Yorce, all four issues could not be
hanéled in the detziled mauner which fs required to perfors an adequate

analysis. It was decided that only issues from group cne would be
analyzed, asbestos and DES.
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2.1

ASBESTOS
Introduction

Asbestos is the ;c_mric nase for a group of naturally occurring
hydrated nineral silicates of the smphiboleor gerpentine series that
are charscterized by fibers or bundles of fine single crystal fibrils.
Included in this definition are the following minerals: chrysotile,
crocidolite, gmosite and the fidrous varieties of anthophyllite,
trenclite and actinolite. ‘CBtYIDtilt is of the serpentine variety, and
the remaining minerals of the amphibolevariety. More than 90 percent
of all asbestos use. ia of the chrysotile varsety.

Bacause of its spoc:l.a;l physical properties ashestos has 2 vwide
range of product applicetion. It is used in over 3000 differeat products
for industry, commerce and the home. Its fire and heat resistant
property makes asbestos particularly useful as an insulating material
for air conditioning units, ducu._ stesn lines, p\.pi, and brake and
clutch linings of sutomobiles., Asbestos has a high tensile strength
so that it is also used as a reinforcing agent in cemsnts and plastics
for such products as cament pipes, and shingles. Some asbestos fibaers,
the anchophyllite and ctocidolite fibers, ars acid resistant so that
thay are wsed in products such a9 acid pumps, valves, and
packings. Asbestos has alsc been used as s filtering materiszl. During
WWII it vas used as a filtering material in gzas mask cannisters, It

vas widely used to filter besr and other baverages.
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2.2

Daspite the useful product applications which have been made of
ashestos since the modarn beginning of the industry in 1880, evidence
begar accumulating that :her;t were haraful heslth effects attached to
its production and application. The first case of asbeatosis was reported
in England in 1906, The firat reported case in the U.S. was made in
1930. A mumber of studies performsd ia the 1930's led favestigators to
relate asbestosis to asbestos exposure, Lf the exposure was long aad
occurred in an environment with high concentrations of dust. Tt was
not yneil the 1960's that widespresd recognition was made of the
valstionship between lung cancer ansd mesothelioms, sod asbestos exposure.
Mors recently, asbestos exposure has been suspected to Cause gastrointestinal
and laryngsal cancer.

In 1938 the U.S. Public Health Service recommended limiting exposure
to asbestos 1a industry to 5 million particles per cubic feet of air
(176 particles/ce). This limit was formally recognized in 1964 as a
gﬂuuu issued by the Bureau of Lebor Standards. ot wntil 1972 &id
the nevly established U.S. Occupational Safety and Health Adninistration
adcpt a legally enforceabla standard of 5 fibera/ce longer than S microns.
This was later lowsred to 2 fibers/cc in 1976, and in 1575 OSHA proposed
reducing it to .5 fiders/cc.

The following sections deal with the risk that exists for exposed

vorkers, the estimated numbar of exposed workers and the estimated
liability paymeats thet may develop from such exposure,

Diseases

A mumbetr of health effects have besn cozfirmed or suggested
to develop from asbestos exposure. Considerable comtroversy has

developed over the length of the fibers vhich sesm to causa illnsss.

Some ressarchars think that short fibers {those less than 44159




S microns in length) are the fibers vhich cause a fibrosis or induce a

oeoplase. Since most exposure standards require that only the long
fibers de countad, this controveray is of some intérest. Some studies
has concluded that it is the deposition of particles of approximately

.5 to 5 microns in the alvecli and respiratery bdronchioles that give
rise to the group of dissases knownas the pneumoconioses nl) The
sedical resson  for coucern for smaller particles is that larger
particles will be filtered by various parts of the body. HNostril hair
grating and the inpingemant traps of the nasal passsges will

capture wmost of the larger particles (greater than 15 microns). The
sucous coating of the traches and branching bronchial passages wvill
tend to trap more particles (above 10 microns). The inhaled air
reaching the respiratory bronchioles and alveoli would contain the
smaller particles (1 to 5 microms) [2]. This is an area vhers the
wadical, saginsering and sconomic _upocr.l of asbestos control confronmt
each other. There is no consensus in the wmedical community that short
fibers engender the various delsterious health effects. 1t is difficult
to measure particles of such short length with readily avallable
squipment. Coiplex and costly equipment is required. Therefors this

is ove of the reasons that exposure standards are usually defined in
terms of long fiber coumts.

z2.2.1 Ashestosis

Asbestosis is a diffuse pulmonary fibrosis initiated by the in-

haiation of ssbestos particles. It is a disease vhich is progressive

and irreversible and leads to respiratory disabilicy.
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Though there appears tc be no scientific evidence that .
asbestosis and lung cancer are interrelated, it has been shown in
one study that approximsately 50 percent of patients certified ss
suffering from asbestosis diad of or with lung cancer ES]. There
appeats to be oo regular correlation betveen the severity of asbestosis
and the occurrence of sesothelioma. Ia fact, it is uausual to find
significant asbestosiswith plsural mesothelioma. However, asbestosis
is frequently cbsarved ia assoclation with peritoncal mesothelioma,
which generally appears to be associated with hesvier asbestos
exposure EsJ

The latency periocd for developing asbestosis seems to de sommvhat
shorter then that reguived te. develop cancer. One study, which found
asbestosis 1l times wore common among pipe insulators in ship
construction than in a comtrol group, determined that ssbastosls first
appeared 13 years afver initisl exposure, and thst the incidence vas 38
perceat after 20 years [AJ

2.2.2 Respiratory Cancers

Lung cancer was first linked to asbestos axposure in 1935 when
three cases vere found at autopsy in asbestos textile vorkers. 1In
1949 in Ingland autopsies of 225 persons, known to have aabeatosis,
found that 31 or 13.2 percent had lung cancer. This vas not
characteristic of othar pnaumoconioses. In 1954 a study found
10 times more lung cancer in persons employad 5 years or more in
occupations invelved in asbestos exposure than in a control group.
Animal studies bave confirmed thase results [4).

Zsrly diagnosis z8d surgical removal of lesions incresses the survival
rate. Irradiaction, chemotherspy and inmmunotherspy may be helpful, 1t is

genarally regarded as ¢ chronic incurabls disease ia vhich trsatment may be J.446(




2.2.3

Among some groups of asbestos workers, approxisately 20
petcent of all deaths are caused by lung cancer vhere the expected
proportion of deaths would enly be sbout § pcrccntE]-

There is also overvhelming evidence that asbestos exposure is
ralatad to pleural and peritoneal sesothelioma. Masothelioma is a
diffuse cancar that rapidly spreads over the surface of the lung,
cbdni._na.l crgens and heart. No effsctive treatment is presently
svailable. Death occurs vithin 1 to 2 years of diagnosis. The
first case report relatad to asbestos expesurs sppeared in 1513.
Bowsver, it was mot until 1960, with the publication of a series of
cases in $South Africs, that the assoclation between mesothelioma and
ashestos exposure was gensrally recognized. ISJ Prior to the

axpanded use of asbastos, masothelioma was a tare fora of cancer. .

‘Istimates for certain occupatiomal groups suggest that as many as 8

to 11 percent 5f desths may bs dua to wmscthelioma,

Cases of masothelioms hiave also been reported in family nembers
of vorkars exposed to asbestos, especially if contaminated clothing
s laundered with other family clothes LZ].
Digestive System Cancer

An excess risk of cancers of the digestive systema attributableto
occupational asbestos sxposure has been suggested by a number of
spideniological studies, A major problem with these studies has been

the inclusion of peritonsal mesothelioma cases among all observed cases,

making it difficult to document an increased risk of any one digestive

system cancer independent of wesothelioma.
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2.2.4

2.3

In an occupationsl cohort mortality study where perttoualh
mssotheliona cases waTe separatsd from other digestive system cancers,
excess cancers of some sites ware observed. Among 433 amosite askestos
factory workers who were first employed batwesn 1941 and 1945, thers
vere 1l desths from stomach cancer by 1971 when 4.58 ware expected,

15 deaths from cancer of the colom or rectum when 7.05 were expected
snd nons from cancer of the ssophagus, vhen 1.23 were expectad ﬁ]
Lagynges} Cencey

The evidence linking asbestos snd larymgeal cancer is highly
suggestive. In a study of 119 patisats vith squamcus carcinoma of the
larynx, 33 with laryngeal cancer but only 3 age-sex matched controls
gave & history of occupational sxposurs to asbestos [ﬁl .

Latency Period and Dose-Rssponss Relsationship

The latency period of asbestos related cancers tend to be long
and the range within which the cancer develops tends to be wide.

From all available evidence, the pericd between first sxposure te
asbestos and death from lung cancer appears to be related to iatensity
of sxposure. Among workers in an English asbestos textile and insulation
saterial factory, an excess mortality from lung cancer vas demonstrated
following @ latency period of 15 years for thoss with heavier exposures,
vhersas an excess d1d not sppear until 25 years from cnset of exposurs
for those whose exposure was less intense. Piftssn years 1s probably

the ninimum latency pariod for asbestos related lung cancer. In ons
study the peak incresse occurred about 335 yeurs after onset of
exposurs Eo} In a study rcporudl in rct.rmc-[&] death from mesothelioms cccérred
wore than 25 yaars after first exposure in 85 percent of the meso-

thelioma cesss, with a renge of 3.5 to 53 years. Another report shewed

& wean lateney partod of 37 yaars. 34461




L me— W et

n’-

Tharse is some evidencs suggesting that dose, uuuu;cd by
unrity_of axposure and duration of employmens, relates to rates of
cancer. As reported in rutennct[&jm study concluded thatvithin an age cohe:
for vhich data were most accurate thers vas an increased mortslity
dus to lupg cancer with increasing durstion of employment. Another
study, vhose results are shown in Table 2.1, shoved an increase risk
of Tespiratory cancer with increasing expoaure. Exposure is definad
as the product of dust levals in afllicns of particles per cubic
foor of air and yvears of exposure

TABLE 2.1

Daaths Yrom Respirstory Csncer By
Cumulative Dust Exposure

Total Dust Exposurs Respiratory Cancer Deaths
(wppef = yrs) Observed Expected SHR#*
Under 1:5 15 9.0 166
125~249 12 4.8 50
25049 17 5.2 326
500-7 .9 . 9 1.8 500
750 und Over S .9 538

Source: ieference (5)

* SMR is the standard wortality ratio defined as observed divided by expected
deathis. It measures the increase tisk.
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The axcess risk of respiratory cancer was close to & timas greater
in the highast exposed group compared to the lovest exposed grouwp.
While woat researchers are in agresmeat that risk does incresse with
magnitude of exposure, either amount and/or duration, they also agres
that there does not seem to be a lower threshold value (LIV), {.e. &
value below vhich cancer doas not davalop. Thersfors thers does not
sasm to be an LIV in terms of duration of employment or level of
dust c#ﬁ.uro for eccupational exposures.
Incidance
Incidence rates of cancer vary among publishad studies. As
reported in reference [7) s seven-fcld excess of lung cencer vas found in & group
of insulation workers. Another study teportead a 4.4 times increase
in risk of respiratory cancer among retired production and maintenance
ezploysss in the asbastos industry. In the asbestos cesent industry a
6.1 timas greatar risk vas found. Among vorkers in the mining and
ailling {odustries betwean 1947 and 1961 cancer mortality smong male
workars vas 1.6 times greater than in the general male population.
The lung cancer rats for males vas twice that of the general male
population. Asother study , ¢f smosits insulation production workers,
reported a thres-fold <incresse in lung cancer ameng vorkars vith less
than ) mouths of upleyrn: snd smong workers with less than 1 moath of employ~
mat 3 2.25 incresse. A study psrformed by the Nationsl Cancer Institute (NCI),
the Wationsl Tastitute of Oeeupational Safety and Haaleh QHIOND) and
the Netional Instituts of Environmentsl Health Science (NIEES) used o

range of 1.5 to 12 with an averags of 6.6 for the excess risk of lung
cancer and mesothelioma [l] .
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Symargism

There is strong esvidence that smoking and asbestos are synergistically

"relsted. There is also evidence that the relationship is not

asdditive but multiplicative. An additive relationship would held that
with an excess risk from asbestos exposure alone of 6 and an excess
risk from swoking vithout asbastos axposurs of §, asbestos
exposure and smoking would produce an excess cancer risk of 12.
A multiplicative relationship will produce an axcess risk of 35,
In a study of the combined effects of asbestos exposure and
smoking the smoking habits of 1,334 male and 432 famale asbeatos
factory vorkars vere sxamined in relation to mortality from lung
cancer. Among swokers with severe asbesteos expusure 41 lung cancer
dasths wers cbserved, vhen only 11.3 were expscted for smokers from
the genaral population., Among 161 never-swoking asbestos workers
with severe ssbestos axposure, 1.7 lung cancer dsaths were observed,
when only .2 vere expected for nn;x-mken in the general population [9]
Io the general population, cigarette smokers have a 10-15 fold excess risk
¢f lung cancer. One study abserved an 8-fold excess of lung cancer among
smoking asbestos vorkers compared with smokers in the general
populetion, but the excess was 92-fold compared to the general population
of pon-gmokers J1J). Though the multriplicative hypothesis is held by
soma ressarchers, it has not been definirively established.
There is very little lvldcnc; that cigarette smcking increases the
tvisk of developing pleural mesothelioma after asbestcs exposure, and

no evidence sxists that smoking increases the risk of peritcoveal nes-

otheliong,
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Nethodology For Estimating Liability Payments

A mathodology was dcircloped to estimate the number of cancer
deaths which bava occurrad since 1951 and projected to occur to 1395
from occupational exposure to asbestos, and to estimate the potential
l1iabilicy payments whick cases developing between 1977 and 1995 may
sagendey. Since the latency periocd for developing an asbestos related
disease is long, the year 1951 vas selected to capture most of the potential
casas, and to avoid double-counting wost of the WII shipyvard workers.
Older employess in 1951 snd earlier yesrs were not likely to be alive
at tha atart of our estimating pericd 1a 1977. For these reascons it was
aot thought vorthwile te start at an sarlier peried. This methodology
attempts to take into c«msunr-nticn thres major lisitations inherent ia
previous methodologies. Most previous exposure figures wvers derived by
subtracting all clerical, supervisory, sdministrstive and maintenance
employees in a plant or industry in wvhich asbestos is found from the total
number of tmployses. The remainder, primsrily production workers, was
assumed to be tha population at risk. This procedure ysuslly overestimates
the number of workers exposed. It does not consider the possibility that
groups of production workers ars axposed in different degress to asbestos.
The second limization of previous methodologiss is that they conaider only
currently employed wotkers. They do nmot consider workars who wvere esployed
for a time but, for one resson or another, left the industry. The third
liattation of these mathodologies is that they do not consider the durstion
of exposure and magnituds of axposure of former or current workers. As will
b€ geen, an attempr is made to overcome these limitations, and include all
thres varisblas in the analysis. Our analysis will account not enly for current
vorkers, but-nho_ former Qorhﬂ who irt no Icugcr'c;p«-cd. Por sach of

these groups a mmasurs of duration of exposure and magrituds of exposure
will be developed. 34165
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Our methodology can be divided into three major steps. These
£Lepe ATE tO estimate

e the number of sxposures

o the umber of cancer and asbestosis cases which develop from

exposures end their distribution over the vears
e the potential liabilicy paymeants
2.6.1 \Tes

Within the time constialnts of the study it was not possidble to
analyse asbestos expesure in every iadustry in the United Stacea.
It became necesspary to identify those industries which have the
largest numbar of paople occupationally exposed to asbestos. In 1972
the National Institute of Occupstional Safety and Beslth (NTOSH)
d{ndcisted & tvo year field atudy to determine the extent of vorker
sxposure to chemical and physical agents tllj. A team of 20 enginears
surveyed a sampls of 5000 plants in 66 different two digit Standsrd
Industrial Classifications (SIC), located in 67 Standard Metropolitan
Statistical Aress (SMSA). Approximataly 200 hazards were i{dentified,
one ofvhich vas sstestos. Of the information recorded during the
survey, the surveyor noted the cumber of vorkers exposed to the
substance, and the dally duration of sxposure, classified as full-time
or part~time exposure. Full-time exposure included sll workers exposed

to a substance more than 4 hours e day.

The 10 two digit SIC manufacturing industries with the largest number
of smployees asposed to asbestos bdoth full-rime and part-time vere.
identified and used in further analysis. This sereaning produced 13
sanyfacturing industries because some industries were in the top 10 fn both
categories. Contract comstruction vas also included in th_c group because of

the large number of exposed vorkers in the industry, making a total of 14
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industries. These 14 industries snd tha estimated number of .Exposed
workers are shown in Table 2.2. They had 90.7 percent
of the full-time exposed workers estimated in the NIOSH study, 63.5 percent
of the part-time sxposed vorkers, and 65 percent of all exposed workers.
The last tvo columns of Table 2;2. wvhich were computed from data in the
study, show tha percentage of workers sxposed full~time and part-tine
to asbestos relative to all workers in the industry. These percentages
ars used later in the analysis.

The NIOSHstudy is the wost comprehensive analysis of hazardous
exposure by industry classification, but unfortunately it applies
only at @ point in vims, 1972 to 1574, Since we ara interested in
sstimating sxposures over ;::l.-. from 1951 to the present, it was necessary
to apply thae percentages of Table 2.2 to amployment figures in each
year from 1931 to 1979. This nacessitates assuming that the percentage
of exposed vorkars estimated in 1972-1974 also hold for other years.
The major factors which would sffsct the parcestage of workers exposed are
likaly to be the types of .ur.h!.nu used, the space relationship of workers
to sachines, and substitution of othar matarials for asbestos in tha
production procesa. These factors change only slowly over time io an industry.
For example, the space relationship betwesn men and machines dapends on the
physical plant size and layout. Replacemsnt and expansion of old plants
occurs only slowly in an industty. Thersfore our use of the 1972-1974
percentages are likely to be severely .binud only in the early years
of our analysis. This result 1s somevhat mitigated because our final

figures of asbastos induced cancer cases are estimated only from 1977
to 1995,
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Industry
" Caomtract Cometruction

Teaxtile Mii}

Apparel

Luwber & Wood
Furnfture & Fixture
Priating & Publishing
Chemical & Allfed
Stone, Clay & élsll
Primary Het;l
Fabricated Metal

Hechieery except
Electrical

Zlectrical eguipment
Transportal equipment

Hiecellanecus
Manuiscturing

Snu&'!: Reference 11 A

Y
[
¢

Totsl Exposed
430,570

8,256
87,929
6,009

15,043

55,741

23,314

60,299
61,878
36,643

89,423
38,552
86,195

18,032

Tabie 2 .2
Number and Percent of

Exposed Workers by Induatry

and Type of Exposure
1972-1974

Full-time Exposed
2,512

3,432
35,573
1,466
s18
437
429
10,274
2,107

3,386

370
4,498
1,531

8,092

- 15 -

g!rt-tiue Exposed

428,058

4,824
52,356

4,543
14,225
55, 304
22,885
30,025
39,192
33,263

88,851
34,054
84,664

9,939

Percent
Emp loywmant Full Part
2,332,382 .1 16.9
232,122 1.3 S 2.1
918,752 3.9 3.7
161,332 .9 2.8
295,253 .3 4.8
1,239,262 .04 6.5
966,199 04 2.4
700, 104 1.5 7.1
1,347,780 .2 .4
1,350,047 .3 2.5
1,539,734 04 5.8
1,501,365 <3 2.3
1,224,441 ¥ | 6.9
384,114 z.1 2.6

E7 19T  CPRZ-~@C-1Hl
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Using these percentages ve csn estimate the nusber of exposed workers in each
industry classified into two categories, full-time and part-tice
axposurs.

Our next step was to provide an estimate of the anuaber of workers
wvho left wach industry in esach year from 1951 to 1979. The result of
this step will provide not only an estimate of ths number of workers
vho ware removed from asbestes exposure, dut also, by perforaing the
computations sach year, the number of ysars of axposure of each perscn.
To accomplish this task ve wmade use of annual accession and saparation rates,
and smual employment figures by industry, published by the Bursau of
Laber Statistics. The accession rats is defined as the number of
persons hired or rehired per ]:00 persons euployed in the industry,
and the ssparation rate is defined as the number of persons vho quic,
ware laid-off or fired, or wars separated through retiremant, death
or disability per 100 persons swployed iz tbe industry. To understand
the procedurs, ses Appendix A for a full explanation.

The tables also provide an cscimato of 1979 employment by number of
yocars employed, We, therofore, can devalop su ostimate of achbestos
exposure for currently employed workers by applying the percentages of
Table 2.2 to 1879 employment. To the totals of currently exposed vorkers

and formarly exposed vorkers, ve will add an estimsts of WII shipyard

workars.
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Incidence

Once sumasty tablas for former workers ware developed, vorkers
axpesed full-time sud part-time were separatad into a high risk grouwp
and & low risk group. Incidence Tates vaere then spplied to each risk
group and the estimated cancer cases were distributed over time based on
the range of latency periods provided in the literaturs.

All workers expossd part~tims wexe placed in the low riak group
snd all vorkers axposed full=-time 5 years or less were placed in the
low risk group. All other workers exposed full-time were placed in the
high risk gzoup. A sensitivity analysis based on an equivalency measure
bc:vuﬁ workars exposed full-time and worksrs exposed part~time can be
computed. Such a ﬂll'lll; will be bassd on hours of exposure and will
be prasented at the Task Force meating.

To provide a lower bound oo ths analysis, a second astivate was

computed based on assuming all workers, regardless of exposure, are

in the Iow risk group.
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Reference (8] states that the cancer incidence of lass ox..r.\oud workers
in 25 percent of that of highly exposed workers. This study uses a
risk ratic range of 1.5 to 12 and an gvarage of 4.6 for luag cancer and
mesothelioma. We have used & Tisk ratio of 6.6 fer our high risk group

and 1.5 for ocur low risk group, approximately 23 parcant of the incidence
of the high risk group.

To determine excess csncer Cases the formula (R=1) IN is used
in reference (8] vhers

R is the risk ratie

1 is the general population cancer race per 100,000

adjusted for people 20 yaars and older
N is the number in the exposed populaticn

By using this formula the aumber of excess CADCErS DET Year attributable to
asbastos exposurs over and sbove what would be sxpected can be computed.

We have slightly changed this formula in our computation, and used RIN.
This gives the total cancer cases attributable to ssbestes exposure. In
anoroal medical or courtroom situation it vould be impossible 2o
determine that an asbestos wvorker who has cancer developed it not from

his asbestos axposure but because his lifeatyle predisposed his to

develop it or that be was part of some statistical population which would be
axpectad to develop 4t. Tharefors sll the information necessary to
estinate asbestos induced cancer has been established. A is either

6.6 or 1.5 I is 116 for lung and mssothelioma and N is the number
exposed. For former workers each element in our suzmary table is
muleiplied by 116,and 6.6 if the persca iw in the high risk group, or

1.5 if the person fs in the lowv risk group.
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These cases must then be distributed over the range of latency
periods for the two different risk groups. A latency period of 15 to
40 years from first exposure vas used for the high risk group and 25
to 40 years for the low risk group. PFor lack of a better distribution fumction,
cases verse uniformly distribyted over the years.
Liability Paymsnts

Total payments and lisbility payments ware taken from the 150 Products

Liability Closad Claim Survey, published in 1977. Average paymencs for dodily
injury clates for various typas of injuries sre reported in this study, as of
Magch 15, 1977. Payments prior to 1977 were trended for severity to 1977,

Avarage total payments for injury dus to cancer sveraged $1656,883, and
for icjury assoclated with asbestos, $169,956. Since there is ncz o large
difference in thers figures, sm,ooo was used for lung cancer cases. Payaents
for death claims avarage somevhat less than for camcar cases, §132,871.
Most mesothelioma cases are likely to be made for death claims. Our
final incidence figures do not separate lung cancer cases from
mesothelions cases, but we know that death from lung cancer is approximately
3 times desth from wesothelioma. 3Based on this relationship, a weighred
average of $159,000 wvas used as our estimste. Average Paymants of
$168,000 were used for asbestosis cases.

Each of these averagas were inflation sdjusted to 1980. Between March,
1977 and May 1580, the Consumer Price Index rose 37.5 percent and the
Medical Cost porticm of the Consumer Price Index rose 34 parcent. A

figure of 15 percent vas used for our inflation adjustment.
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Estimated Liability Payments

This secticn will bring together the three populations st risk
from asbestos exposure and estimate the potential liability payments
arising from the three types of illnesses caused by such exposure. The

thres populations ars:

¢ currently non-exposed verkers who were exposed to asbestos
in che past in 14 isdustries

& currently exposad workers in thess 14 induscries and
e WWII shipyard workerzs
The thres illnesses are:
e lung cancet
e mnasotheliosa and
¢ ssbestosis

Castrointestinal and laryngeal cancer has not been included in the
estimates because ths evidence doas not appear to be as well sstablished
as ic does for the other illnesses, This can Ye easily included if the
task force finds it appropriate.

It should slso be noted that there is probably some slight double
sccounting betvesn two of our classes, Shipyard workers are a sub-
classification of the transfortstion equipment industry, one of our 14
industries. Ia 1950, the start of cur employment analysis, some ship-
yard workars were probably holdovers from the WWIL period. It is mot
possible at this rise to eliminate thoss nusbers from our transportation

squipsent sector. Relative to the total number of workers in our analys

is
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and mumber of cancer cises estimated for shipyard workers, this double
accounting should be small.

Tables 2.3 and 2.4 shov the estimated number of lung cancer and mesothelioz:
cases by year of diagnosis, based on different risk ratics. Cases are astimate!
from 1977 to 1995 for both currently smploysd workers and past workers in the
14 industries. Estimetes bagin in 1977 because of the " year statute of
limitation. The statute of limitation is sssumed to begio running at
diagnosis of the illness. At least three court cases have astablished
that the statute of limitation begins to run when hars ot impariment
has manifested itself, or st the time the injured party should have
discovered the illiness.

Ia Xarials vs. Johns - Manville Products Corp., 523 F. 24 155, Mimn.,

Beh Cir. (1975), the court stated that a claim must be asserted when the
impairsent or harm has manifestsd izself in s way that supplies some
evidence of causal relationship tv the manufacturad product, The time

that impsireent sanifests itself 4s & jury question. 1In Harig va. Johns -

Manville Product Corp., 284 Md. 70; A. 2d 299 (1978), the court held

that in latent dijeases the csuse of sction accrues vhen plaintiff discovers
or ¥y & reasonably diligent search could have discoversd that there was

a cause of action. In ¥Wolan ya, Johns - Manville Asbestos and Magneals
Materials Comapny, Appeal from the Circuit Court of Cook County, No. 77-724
(24 July 1979), the court suggestsd that vhere siow-developing industrial
disesses are involved, the scatute of limitations runs from the time that
the diseased party discovered or should have discovered (1) his illness

and (2) cthat the illoess was the result of the wrongful conduct of another.

The court concluded that this {ssue requires more than a sere computation

" of calendar days and that it is sn issue of fact for the jury to deteramine {3
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Year Diaguosed

1977
1978
1979
1530
1981
1582
19583
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

- 2 -

Tabls 2.3
Estimated Lung Cancer and
Masothelioma Cases
Based on Bigh Risk and Lov Risk Groups

1977-1995
From
Current 1979 Previous
Ewployment Loyment
1670
1748
1761
1044 1865
1080 1966
1118 2011
1202 2011
1250 2141
1209 2011
1369 015
1458 2058
1528 2171
1033 2203
1109 1774
1072 1793
1088 1683
1113 1645
1125 1616
223 2813
19,001 35,765

Total

1670
1748
1761
2905
3046
129
3223
ki
3300
3384
3516
3699
3236
2883
2863
217
1758
27461
2736

54,766
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* Table 2.4
Estinated Lyng Cancer and
Hesothaliona Cases
Based on all Workers in

_low Risk Group

1977 - 199%
From
Current 1979 Previcus

Year Diagnosed Eaployment Eaployment Total
19717 1189 1189
1978 1255 1255
197% 1251 1281
1980 716 _ 1347 2063
1981 741 1415 2136
1982 7684 1451 2215
1583 827 1465 2292
1984 868 1587 2544
198% - 895 1456 2351
1986 950 16 2624
1987 91 1522 2513
1988 1041 1651 2692
1989 648 1689 2337
1990 134 1410 2144
1991 714 1435 149
1992 783 1345 2130
1953 180 1324 2104
1994 803 1322 1225
1995 _sog 33 2163
Total 13,065 26,923 39,988
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While individual juries may find t'hc discovery of an ﬂlncum
soms time other than at diagnosis, it is likely that in most cates
diagrnosis will indicate discovery.

To Tables 2.3 and 2.4 we can add the estimated number of asbestosis
cages in the 14 industries. There vere no studies found during the coutse
of our analysis vhich determined sn overall incidencs rate for asbestosis.
Cnly rates for a few spacific occupations have been determined. One
cannot just add an estimate for asbestosis cases to the lung cancer and
sesothelions cases. This procedure would result in double accounting.

A» wo sav in sestion 2.2.1, 50 percent of people certified as showing
asbastosis died of or with lung catcer. Therefore ssbestosis cases si:ould
equal tvice the number of lung cancer cases. Table 2.3 shows 54,766
lung and sesothalions cases ustimazed to occur between 1977 and 1995.
But there ia no evidence that mesothelioms and asbestosis are related,
therefors mesothelioma cases must be removed from the 54,766 cases.
As we have also seen in ssctien 2.2.2, lung caacer deaths ocecur in
approximstaly 20-25% parcent of xll dsaths of asbestos vorkers, and
mesctheliona desaths in 7-10 percent of all deaths of asbesots vorkers,
4 ratio of approximately 3 lung cancer desths to 1 mescothelicma death,
Using this relationship we can approximstely separate the lung cancer
cases from the mesothelioma cases and datermine the total asbestosis
casss, indepandent of cases whers ].ufs; cancer and nbntéais appear

together.

Nusber of asbestosis cases: = .75 times total lung and
mesothelions casss times 2

Using this formula we derive approximately 82,000 gsvestosis
cases between 1977 and 1995, But 50 percent of those asbestosis cases

would alsc have lung csucer, thersfore the euiu:cci number of cases
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vhare asbastosis appears alone is approximately 41,000. The other
asbestosis cases are counted with the mors sericus lung :incer cafes.
Using the same procedure in Tablae 2.4 produces 30,000 ambestosis cases.

' The final cases to add to our present total are WII shipyard

workers. Ouly a very rough estimate can be computed for this group
because scatistics ©f its age distribution and employmant history is
lscking in published reports. Io fact the only figure mentioned in &
nusber of reports is that 4.5 million parsons worked in shipyards during
wwWil J8). Dyt dased on some crude, but wve feel reasonable assumptions,

we can derive an estimated number of cancer cases for these workers.

Wa can start with two facts. Women vers a large

percentage of the work force during WWII and the average age of male
workers vas probabdly higher than ususl because young men were in the armed
sarvices. Raference.[d] states that of the 1] million wvorkers believed to
have been exposed to ssbestos since the beginning of WWIl, 4 million
vorkers vers heavily exposed, or about 36 percent. Applying this

nusbar to the 4.5 million shipyard vorkers wve derive 1.6 million

heavily exposed shipyard workers. If ve assume that .50 percent wvere

asles and 50 percent femaie, we have 800 thousand in each group. It is
also likely that the male vorkars wers older than fewmsle vorkers on
average. I1f we assume that msale vorkers vere betveen 35and 60 years of
age acd femzle workers between 25 andé 50, and that the sge distribution was
uniforn, ve can estimste that there were 32 thousand male workers at sach
age Yatween 25 and 50, With a -:lnhun latency pericd of 15 years for high risk
exposurs, only somt sale workers would have livad to the year 1955, assuming all
workers started in the shipyards in 1540. We can make the

reascnoable sssuapticn that only males 50 or younger in 1940 lived to

t!;l start of latency 4{n 1955. This éounta to about 480 éhounnd sale

workars. Using a lung cancer aocd mesuthelioms rats of 32 percent of
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all deaths, thare would be about 156 thoussnd cases or 6,100 per year,

The latency would end in 40 years in 1980. Therefore male cases would add

5,100 in sach year from 1977 to 1980. All female vorkers sre sssumad to

reach the start of latency in 1955 aince the maximum age assumed s 50.

Applyizg the 32 percent lung cancer ind mesothelioma death rate to the

800 thousand female workers produces 256 thousand cases or about 10,200

par year. Table 2.5 susmarisas thess rasults. Only lwag cancer and mesothelicma

cases ate computed, since asbeatosis cases should have made their appeatrance
Jong befors 1977. .

Table 2.5
Estimated Lumg Cancer and
Mesothelioma Cases in WII

Shipyard Workars

Based om Righ Risk Rate

1977 to 1980
(Ia 000)
Year Male Temals Total
1977 6.1 10.2 16.3
1978 6.1 10.2 16.3
13719 $.1 16.2 16.3
1580 6.1 10.2 16.3
Total 24.4% 40.8 65.2

To devalop an sstimste of lung cancar and mesothelioms cases in WWIl shipyard
workars based on @ low risk incidence rate, & ninimun latency of 25 ysars and
an incidence race of § percent wvas used. Eight percent is 25 percent of the
32 parcent high risk Tate, s relationship' used in reference [8]. Omly 320
thousand wale and 640 thousand femsle workers were assumed to live to the

start of latency in 1965, i.s., all workers who were 45 or younger in 1940.
Table 2.6 shows the rssult of this computation.
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Table 2.6
Estimated Lung Cancer and
Hesothelicaa Cases in WWII

Shipyard Werkars
Basad on low RLisk Rste

1977 co 1980
(ian 000)
Yasr Male Female Tocal
i 1.7 3.4 5.1
L ¥l 1.7 .4 5.1
1979 1.7 L4 5.1
1980 1.7 3.4 5.1
Total 6.8 13.6 20.4

We can nov add all of our classifications together in a sussary table.
This is dong in Table 2.7.

Tabls 2.7
Eatimated PFotential Mumber of
Cl Asbastos SUre
1977 to 1995
{In 000)
Potential Nwmber of Claims Based On
Lov Risk Low Risk
Illness Population Only High Risk
Lung Cancer & Current :ndlput
Meaothaliouns ewploysss 40.0 54.8
Asbestosis Current l.ndlpl.lt
employess 30.0 . 1l.0
Lung cmocer & WJIT shipyard workers 20.6 65.2
mmsothelious
Total . 90.4 161.0
1

Calculated from the 14 industries with largest number of employees exposed
to asbhestes. They included 535 percent of smployees exposed in all induscries.
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Table 2.8 shows the estimated range of total paysents, arising from
eithar s usttlement or an sward, dus to asbestos exposure in 1980 dollars.
An inflation factor of 35 percent vas used to adiust average payment for
lung cancer and mascthelioma cases from $159,000 to $215,000, and
asbestosis cases from §168,000 to §$227,000. Average paymant inciudes

paymant not only f{rom product liability scurces but from other sources as well.

Table 2.8
Estisated Maximm Totsl Paymants
Dus to Asbastos Exposurs
1977 to 1998
{15 1980 Dollars)

lmberl Averags Payment Total Dollars
Illness ands (In Thousands) {In B11lions)
Lung cancer &
msothaliona 60.4 - 120.0 $115.0 $13.0 - $25.3
Asbastosia 30.0 - 4.0 ) 2271.0 6.8~ 9.3
Total

J‘Calcuhud from lé industries with largest exposure and WWII shipyard workers.

The ratio of product liabilicy paymants to total paymants for asbestos

settlements and swards is not provided in the IS0 study. But for payments
mide for all of the varivus injury claims in the $100,000 to $500,000 rangs
product liability paymsnts averaged 84.1 percent of total payments in the
150 closed claim survey. Therefore the astimated product lisbility paymwents

arising from asbdastos induced dissases is batvesn $16.7 and 29.5 billion.
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Table 2.9
Estimsted Maximum Product Liabilicy

Payments for Asbestes Induced Diseases
1977 to 1993

(In 1980 Dollars) Ratio Product Product
Liabilicy Liabilicy
Wumber of Cases Total Payments Paynents to Payments
{In Thousands) {In Billiors) Total Payments {In B{llions)
90.4 ~ 161.0 $419.8 - $35.1 841 $16.7 = 29.5

These figurss should be considered msximum limics for the 14 industries and
W1l workars analyzed for two ressons. Not all of the expected cancer and
mesothelioms casas will be handled through the product liabilicy systea.

Soma cases may ba handled by workers' compensation, vhile other cases may-

not sven be Teported becauss of death ¢of the workers and ignorance of possibdle
legsl remsdies by the decedents’ families. To adjust for the workers' compen-
sation system, we would ideslly like to have an estimste of the perceantage
breskdown of cases handled through the product liability system compared to
the workats' cowpensation system. Usfortunately, such a figure was not
readily svailable for this anslysis. But if wve cap sssuss that the probability
of 5 case being handled through worksrs' compesnation is as likely as ir is te
ba handled through product liability, we can derive an estimate of potantial

product liability paymsnts. This is shown in Table 2.10.

Table 2.10
Estimated Likely Product Liability
Payments Dus to Asbestos Exposure

1977 to 1995
{In 1980 Dollars) Average Product
1 obability Liability
Total Cases Handied Through Payment Total

Iliness {In_Thousands) Product Liability (in Thoussnds)  (In Billic
lamg cancer &

masothelioma 60.4 - 120.0 .5 $180.8 $5.5 = S1C
Asbestosis "30:0 ~ 4Ll.0 T .3 ©190.9 2.9 - -
TOTAL

§8.4 -~ §1.

1lu¢d on 14 iodustriss having 65 percent of all expossd members and WWII
shipyard vorkers. 34442
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These figures do net include allocated loss adjustment expense. For

payments over $100,000 fo ell cypes of liability claims, the allocated loas
adjustoent expense averaged 10.8 percent of payments in the closed claia
survey. Therefore, loss adjustmsnt axpense can be estisated to be between
$900 milliem and $1.6 billiom.
© fable 2.11
Estimated Likely Product Liability

Paymants and Loss Adjustment
Dus to Asbeastos osure

1977 to 1995
(In 1930 Dollars)
(Io Billiions)
Product liability payments $8.4 - 14.7
Loss Adjustment expsuse — - 1.6
Total $9.3 - $16.3

Finally, it should be aoted that the figures hava not been adjusted
for posaible syvarsistic effects, in particular smoking. Tha sstablishment
of tha synersistic ralationship batween swoking and asbestos expsoure may
reduce the dollar costs of settlaments and awards, if the courts find

comtributory nagligsnce on the part of smoking worksrs,
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Introduction

Diethylstilbastrol (DES) {3 a synthetic estrogen vhich was first produced
in 1938 by Frofessor E.C. Dodds and his associates. Trom about 1941 to 1971
it vas prescribed as a remsdy to women vwith s history of thrsatensd pregnancies,
though in some casas it was prascribad for pragnant woman vithout such a
history. In the early 1950's researchers at ths University of Chicago
reported that the drug vas ineffective in preventing miscarriages, and ics
use for this purposs gradually declined. In 1970 doctors in Chicago and
New Eugland reported a sudden increase in & rare form of vaginal and cervical
cancer, clear«cell sdenocarciooms, in gdoiuccnr. females. ?Prior to this
time, sdenocarcinoma of this typs was practically non-sexistent in young
wosen, Epidemiolegic gtudles confiramed an association betwsen DES and
ingestion of the drug during pregmancy by mothers of these adolescants.
In November, 1971 the Poed and Drug Administration raquired mamufacturers
to labal the drug as comtraindicated for use in the prevention of miscarrisges.
DES, neverthless, continues to be used 1\':': nusber of vays; as an estrogen
replacesest in cases of hkormona aoficloncy; prevention and treatment of
certain sencpausal-related probless, treatmsnt in selected cases of
advanced breast and prostate cancers, suppression of lactation in new mothers
vho do aet bruast feed their infants, and 38 a feed additive for cattle and
shaep, 0Of tha synthatic sstrogens, DES was the most widely prescribed and was
usad in the largest amcunt, but there are many sialilar drugs that mey have been
prascribed to preguant woman (sse Appendix B). HHS* has noted in their Task

Force report [1] that there 1s no evidence that natural or other synthetic

® HEW is now called the Depariment of Haalth and Human Services.
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estrogens differ substantially in their harmful or toxic effects.

The folloving sections deal with the risk that exists for exposed
daughters, mothers, and scns, the estinated nusber of exposed daughters

and the estimated liability paymsats thac many develop from such exposure.

Dissases

Medical tests have been perforsed not only on the daughters exposed
iz utero to the drug but ulso on sons exposad in utero, and on the mothars
themselves. A number of health effects have bdeen either confirmed or
suggested to exist in these groups.
Daughters

The confirmed or alleged haalth effects on dsughters have besn the most
videly publicized. These effects include sdenccarcinoms of the vagina snd
cervix, vaginal epithelial changes (VEC), infertilicy, and adverse pregnancy
outcomes. As has been menticned, sdenocarcinoms has besn spidemiologically
established in & number of medical studies [2]. [, 14} snd will be discussed
in Section 3.3

In order to study the incidence and history of genital changes in DES
daughters the National Cancer Institute funded in 1974 a cocperative
project of four major medical ressarch cenrers; Baylor College of Medicine,
Magsachusetts Ceneral Fospital, the University of Southern California and the
Mayo Clinie. This projact has come to be kuown as the DESAD (DES - Adenosis)
Project. DESAD has racently completsd mjor studies denling with the incidence
of VEC (vaginal epithelial changes). 1o these studies VEC 1is defined as any
mucosal change of the vagina observed macroscopically on the basis of
colposcopic sxamination or fodine staining. Vaginsl adenceis, & non-mslignant
ghndizl_ar tissue, is a .ub-cnu;cry of VEC. _The DESAD project consiscs o{

3339 participants vho were known to be or suspected of having been exposed
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{8 uterc to DES. Some vers identifisd through review of prenatal records,
other participants requasted entry into the program, and still others wvere
vefarred by a physican.

Twoe studies dealing with VEC i{n exposed daughters have been completed
by DESAD [5] [6]. Cf the 1275 participsnts identified by prenatal records
3% parcent exnidited VEC, and 37 percent of the participants with VEC who
had biopaies performed had adenosis. Regional differsnces in the extent of
VEC in the participants wvas also found. The frequancies at the four medical
centers ware: 053 percent st Massachusatts Ganersl Bospital, 50 percent at
the University of Southern Cslifornia, 26 percant at the Mayo Clinic and
24 percent at the Baylor Colisge of Medicine. Variations in total dosage
ingested by mothers, duration of exposure, week of first exposure and age
of the participant sccounted for thase vegional differencas. It was found
that offspring with VEC vere usually exposed in uterc to larger total
doses of DES adainistered over lomger durations and beginning at an
earlier dats in ;es:ition thar were offspring without these changes. The
occurance of VEC is primarily associated with exposurs initiated durving the
first 18 vasks of gestation. The frequency of VEC appears to decresse
among clder woman. Raference [4] found that, after adjusting for the
pattern of DES axposure, the frequency of VEC sppears to diminish with age,
occurring less frequently among women over 16 years of age. This ssems to
indicate that VIC remisses with age®. Mo evidence has yet baen produced to
show that VEC progresses to adenocarcinoma. )

Ancther DESAD study D] snalyzed the fertilicy and pregnancy cutcome in

DES exposed daughters. This study showed no statistical difference in fertiiicy

rates batween DES daughters and a control group, but did find s statistical

T differince in adverse pregnsncy outcomed (miscarriages, still dirths and

® Telephons conversation with Dr. Kempeth Noller of the Mayo Clinie 34474
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prematute births). DES daughtats sesm to have a higher risk of )
an advecse pregastcy outcome.
Mothers
Because reproductive factors and ovarian hormones have been inplicated
in the origin of breast cancer, concarn was shown for the davelopment of
breast cancer in DES mothers. Laboratory animal experimentation has also
revealed the carcitogenic potential of estrogens, including DES. Therefore,
a study vas performad to determine the risk of cancer in DES mothers [8].
Thizs study found a greater nusber of breast cancer cassas in DES mothers
compared to s control group, but no statistical significance could bs
placed in the result, i.s., the difference can be attributed to chance alone.
Ancther study [9) performed at the Mayo Clinic found no difference in the
nunber of bresst or gynecologic cancer cases among mothers treated with DES
during pregnancy vhen compared to the expected incidence. The HES Task Forcs
therefors councluded that the asscciation betwesn DES and cancer of ths

reporductive organs in mothers is not established, though it is still suspect.
Sons

Reports have been made that DES sons exposed in utero have a larger number
of abnormalities in the genital and possidbly lower urinary tract than non-exposed
sons, a higher incidence of testicular cancer, and possibly & greater risk of
sterility. Thes EHS Task Force could not find any evidence of arn association
between in utero exposureo DES and an increased risk of testicular cancer.

The Task Force found uaresolvad qunt:lom- in studies Jdealing with the abuormali:y

and sterility questions and requestsd further research be perforuwed,
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Age-Incidance of AMenocarcinoma and Estrogen Use

After the firat medical :éports confirmed the assccistion cof DES to
adenocarcinoma, studies wvere performed at seversl insritutions to estimate
the population at risk and the tisk of developing adenocarcinems. These
studies, though rough and incompleta, in addition to the evalustioa of the
Registry of Clear Cell Adenccarcinoms of the Genital Tract in Young Females
provide a view of the age incidence of adenocarcinoma in DES daughters and
the extent of uyse of DES, and ralated astrogers. The Registry was initiated
aftar the association between DES and adenocarciness vas established in order
to devalop information partaining to the disease. An analysis of the Registry
vas made 1a 1977 [10] to determine the incidence rate of adesscarcinoma in
DES expcsed daughters.

The analysis, vhich was based on cases reported to the Ragistry as of
February, 1976, shows that the disesase usually strikes woman batween the ages
of 14 and 24. The peak age of diagnosis of the dissasa was 19, Only one case vas
reported balow the range, 7 years of age, and one cass above the range, 27
yaars of age. Total dosage of DES and related estrogens variad widaely,
ranging from 135 to 18,200 mg. The maximue daily dose alse varied widely,
from 1.5 to 150 mg in the first three months of pregnancy. Significantly,
in a1l cases in vhich the time of initiation of treatmsent was known accurately,
treatment began before ths sighteenth veek of pragnancy. Purther analysis
Tevealed that women bora in the 1951 to 19!33 period have highar incidence
Tates than those women borm in any othar previous or suhsequent 3 wyear pericd,
though it should ba noted l:!u.t vomen born in the 1960's have not all passed
the agd at risk range. But the data that is available suggests thst the
prevalance of pregnancy related use of DES vas at e paak ia the early 1930's.
Other studies seem to confirm this cen:lmion. Based o“n ;.hl 'nto of DES

usage of from 1 to 10 percent ia all pregnancies, the ineidence rate of 34475
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adanocarcinoma in DES exposed females through age 24 was determined to be
betvean .14 and 1.4 per thousand. The suthors note that this estimace
say be lov because the Registry is incomplete and because 10 percent of
Registry cases had a maternal history of unidentified medication during
pregnancy and were excluded from the calculations, sven though it was likely
thar sany vers exposed to DIS.
The Mayo Clinic has examined records of all children delivered ot

the hospital betwesn the ysars 1943 and 1939 to determine incidence rates [11].
They detarmine the incidence rate to be no greater thxn 4 per 1000. Over
the 17 year periocd estrogens (93 percent of which vas DIS) vere administered
in 7 parvcent of all deliveries, but usage varied ia individual years. From

& low of aduinistering astrogens to 2 parcent of sll deliveries io 1943, usage
increassd to & high of 19 percent in 1947, decreased subatantially to 7 parcent
in 1951, and then gradually decreased to 1 percent in 1959, Table 3.1

shows this pattern of use.

0f the 1719 children 126 vere known to have died. Thirty-eight vere

stillborn, and another 61 disd within the first year, or 5.7 percent of

a1l deliveries. Ko children wers raportsd to have died from adenccarcinoma.
Basad on an sverage 7 percent estrogen use over this 17 year pariod, the
.!uyo Clinic estimated that batwesn 1 and 2 zillion vomen nationvide were
sxposed in utaro to DES and related estrogens. This figure 1s oot definitive
because use varied regionally, and some areas did not use estrogens as ouch

as did the Mayo Clinic,* Neverthless, the figurs is the only available
astimate for the pariod.

# Telaphone conversation wvith Dr. Kenneth Roller of the Mayo Clinie.
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Year

1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
195§
1956
15517
1958
1959
Total
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TABLE 3.1

TOTAL NUMBEIR OF CHILDAEN DELIVERED

AND PROPORTION EXPOSED 10
ESTROGEN IN UTERO

Total Exposed to Escrogen In Utero
Delivered No. ]
s01 17
913 18
7 43
1236 120 10
1442 270 19
1455 251 17
1451 226 15
1506 209 14
1585 102 7
1648 % 6
1393 89 6
1702 &0 4
1327 52 3
1393 61 ‘
1574 ) 49 3
13544 33 2
1759 27 2
23,482 1,719 7

Source: Raference 10

34476



-39 -

The Boston Collaborative Drug Surveillance Program of the Boston
University Medical Center teported on DES exposure between the years 1959
to 1965 1{n 12 hoapitals located across the country [12]. 0f the 51,071
pregnancies 217 vomen received DES (.421). The pattern of use varied
across the country as can been saen ia Table 3.2. In all hospitals
{n the study the frequeacy of exposure to DES remained rsasonably stable
between the vears 1959 and 1565,

Datas vas alsc gathered from 2 market survey crgsnizations, Laa, Inc.
and R.A. Gossalin and Co. Les, Inec. obtains information from 1300 private
physicisns who report em all pharmaceutical products they prescridbe.
Gasselin and Co. susvey nav and refill prescriptien data cellected en
a 2 vesk basis from 400 randomly salected pharmucies throughout the United
States. Beth of thess sources shoved sbout 2.5 wmillion DES prescripcions
vritten par year in 1964 to 1970. Lea, Inc. also cbtains the reason
for the use of the drug. Betwesu 1960 and 1970 and average of 100,000 DES
prescriptiems par year vers vrittem for pregnant vomen. There was regionally
wvarfation. The drug was sore commonly prescribed for pranatal care in the
East snd Midwest than in the South and West. The saximua number of exposed
women in utero, thengould be no greater than 50,000 par year. But since
from 3 to 5 prescriptions would ba prescrided per pregnancy, the pumber of
liveborn female offspring exposed to DES in utero is estimsted to be betwesn
10,000 and 16,000 par yasr in the Hniuq States durlng the period 1959 to

3963,

Therefore between the years 1543 and 1970 a rough estimate of the total

number of females exposed iz utero to UES and related drugs is betveen 1.1 and

2.2 sillicn. It has also been established that there vas regionally variation

in DES use as vell as variation {n dosage administered, Drug usage probably

ranched a paak in the sarly 50's and declined thereafter, preseribad in not
34447
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TARLE 3.2
DES RECIPIENTS BY HOSPITAL
1939-1963
) No. of DES No., of 2 of DES
HOSPITAL Recipiencs Pregnancies Recipients
Boston Lying-In 174 11,435 1.52
Children's-Buffalo 19 2,335 .8
Charity Hespital of
Louisians-New Orleans 2 _ 2,526 .08
Colunbia~Presbyterian- Few York 0 2,071 0
John Hopkins~Bsltimors 0 3,460 )
Madical College of
Virginis=-Richmond & 3,131 .1
University of Minnescta -
Minneapelis : 3 2,949 .1
Rev York Madical College
Matropolitan « New York 2 4,376 .05
University of Oregon-Portland -3 3,014 .1
Pennsylvania, Philadelphia 1 9,571 .07
Prodivenceslying In 1 2,724 D4
University of Tennesse -
Hewphis 2 3,459 .06
17 51,071 422

Reference 12
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sore than 1 psrcent of pregnancies in the 1960's. This indicates that
reported cases of clear-cell adenocarcinoma of the vagina and cervix
should have peaked iz the early to mid 1970's,

Escimated Wumber of Adenocarcinoma Cases

1t should be stated at the outset that any estimate of the potential
number of adenocarcinoma cases must by nature of the available statistics
be rough. N nationwide systematic sample has been taken of any of the
nacessary varisbles. Statistics that are available have been developed on
the bdasis of a relatively fev hospitals. Any natfonal extrapolation of
thase statistics sust therefore be considered as rough spproxisations.

Table 3.3 is an attempt to use the svailsble facts and statistics to
predict the mmber of women exposad in utero to un;o;m by year of birth,
and to predict the number of potential adenccarcinoma cases by year of
diagnosis, assuming that diagnosis i3 alvays made at :Iu‘ peak incidence
age of 19. The table uses the Mayo Clinic estimste of 1 to 2 willion exposed
daughters born betwesrn 1943 and 1959, and the frequency of estrogen use at the
hospital for those years to predict the pumber of exposed dsughters by year
of dbircth. An adenocarcinoma rate of 1 per 1000 exposed vomen was applied to
sstizate the number of ceses axpucted par year. From 1960 to 1970 the
nuzber of exposed daughters was taken directly from study [12] Coluvmm (1)
ves computed from the Mayo Clinic study [11] and shows the percentage of
voman exposad by year of birth, Column (3) shows the absolute nuwber of
exposed vomsn by yesar of birth, Calm.(s) shows the satimated ;xunhnr of
adanocarcinoma cases diagnosed in the year 1nd:l.c§ted in Column (4).

Since ve know from the analysis of tha hgistry cases that adenocarcincma primari!
occurs betwesn the ages of 14 snd 24, ve can introduce this fact into Table 3.3

to make it more reslistic. The frequency distribution daveloped from the

31148
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TABLE 1.3

ESTIMATED ADENOCAKCINOMA CASES BY

YEAR OF BIRTH AMD YEAR OF DIAGMOSIS

(1) (2)
BiRTR X DISTRIBUTION TOTAL
YEAR  USING DES EXPOSED
1943 1,02 =y
1944 1.0
1945 2.5
1946 7.0
1947 15.7 -2 =
1948 14.6
1949 13.0
1950 12.2
1951 5.9
1952 5.6
1953 5.2
1954 3.5
1955 3.0
1956 3.5
1937 - 2.7
1958 1.9
1939 1.6 o=
1960
1961
1962
1963
1964
1965
1966
19€7
1968
1969
1970

{3)

MR YEAR 1
EXTOSED IN (000) DIAGNOSED

10-20
1020
1350
T0-140
157-314
1ib~-292
1%-260
122-264
39-118
34-112

1. Assuming all cases diagnosed at age 18,

2. At incidence rate of 1 par 1000.

(4)

1962
1963
1964
1965
1966
1967
1968
1969
1970
1871
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
l988
1989

(5)

ADENOCARC}NOHA

CASE

s

10-20
10-20
25-50
70-140
157-314
146-292
130-260
122-244
59-118
56-112
52-104
35-20
30-50
35-70
54-108
19-38
16-32
10-16
10-16
10-16
10-16
10-16
10-16
10-16
10~-16
10~-16
10-16
10-16
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Ragistry cases showed the incidence rate of 19 year old exposed women to be
approxisately 8 times that of exposed vomen whe were 14 or 24 years old.

An approximate percentage frequsncy distribution by age of disgnosis can
bs computed and is shown in Table 3.4

Table 3.4

APPFROXINATE PERCENTACE DISTRIBUTION
OF ADENOCARCINCMA CASES BY AGE

AGE PERCENTAGE OF CASES
14 2.32
15 4.6
16 8.6
17 ' 10.2
18 12.5
19 18.0
20 13.3
21 12.5
22 ' 10.9
23 4.7
24 2.3

Column (5) of Table 3.3 is multiplied by these percantages to distribute the
total estimsted cases by year of birth over the 11 year vrange of diagnosis.
Tor exampla, the number of dsughters borm in 1950 estimated to develop sdenccarcinoma
at age 14 1a 1964 is betwean 3 snd &, and at age 24 in 1974 is between 3 and 6.
The totsl estimated nwmber of casas betveen 1957 anfl 1993, developed ia 1_;!11: way,

is betwesn 1095 and 2226. Table 3.5 indicates that between 1977 and 1953 betwveen
143 and 311 casss can be expscted to develop.
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Table 3.5
Summary Table
Estimated Adenocarcinosa Casas
By Yesr of Diagnosis
1977 te 1993

Yaar of Diagnosis Nunber
1977 . 23~48
1978 21=44
1979 17=36
1980 13-28
1981 10-22
1982 7-17
1982 7-17
1984 7-16
1585 - 7=16
1986 715
1987 T=14
1508 6=12
1989 5-10
19%0 3.7
1991 2-5
1992 1-3
1993 01
Total 143311
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Iatimated Liability Pavments

The 150 Product Lisbility Closed Claim Survey shows an average total
paysent of $171,173 for settlements and swards assoclated vith prescription
drugs. An 1;{1.:1011 adjustmant of 33 percent, computed from the Bureau
of lLabor Statistics Consumsr Price Index, vas spplied to this average payment
to briag the dollar figure to May 1980. The inflation adjusted figure {s
thersfors $231,000. The astimated totel paymsnts from DES adenccarcinoma
cases is shown in Table 3.6.

Table 3.6
Zacimated Total Paysents

For Potential Adenccarcinoma
| Cases

1977 to 1993
{In 1980 dollars)

Cases Avarage Total Payment Total Payments in millions
14311 $231,000 533571

Adencsis cases have not blccu fncluded in our estimate becsuse ne
harnful health effect has been proven, and evidence sow points to remission of
the effect with age.

A batter estimate for potential adenocarcinoms ceses would entail adding
surrantly contested court ceses t0 dur estimate of future cases. But even Iif ve
koow the tetal number of pressnt court cases, ve could aot use the number, Some
preasnt cases are likely to inciude wvomen vho bave developed adenosis and
thase cases would have to be upu-'atcd from the adenocarcinoms cases. To
try to provide & more accurats assessment of potential liability inmcluding
currently contested cases, we have included all adenoccarcinoma cases

astimated to have developed from 1970. Table 3.7 provides this estimats.

If effect we are assuming that sll lstiutcd ndenac‘crcincll cases

developing between 1970 and 1977 are now in ths coutts.
J4450
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Tablse 3.7
Estimatsd Total Payments
For Adenccarcinoms Cases

Daveloping Yrom 1970 to

1993
$ 143
Total
Cases Average Total Payment Payment (In millions)
430-850 $213,000 $91.5-5189.5

" Allocated loss adjustment axpense average 10.8
parcent of payment for payments of $100,000 or more. Loss adjustment
expense is therefore liksly to be between $9.9 and $20.4 million. Table
3.4 shows the estimated total payments and loss adjustasnt expenses
arising from potsntisl adsuscarcinoms cases.

Table 3.3
Estimated Total Payments
and Loss Adjustmant Expenss
Trom Adenocarcinosa Casss
Devaloping From 197C to 1993

—iin 1980 dollsre)
{(In millions)
Total Payments $91.5-8188.5
Loss Adjustmsnt Expenss 9,9 20.4
Total $100.4-5209.%
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SUMMARY
This report has attespted to quantify potential product 1iadflicy
paynents arising from the deleterious health effects engendered by occupationsl
exposure to asbestos, and the ingestion during pregnancy of
diethylstilbestrol (DES).

Asbestos

Asbestos induced cancers and respiratory disease have been confirmed
in & number of spidemiologic and animsl studies. Lung cancer,
msctheliosa, and ssbestosis have bean the dissases wost widely studied
and confirwed. Gastrointestinal and laryngeal cancers have also been
suggested to have developed from asbestos exposure.

It has slso besn reported that the magnitude of asbestos exposure
iacreases the dagres of zisk of developing & disease. But no lower
thrashold value has been established, i.s., a value below vhich a
dissass does pot davalop in a person. Therefore any person exposed
to asbestos for any length of time in a working environment whare
“asbestos in air" levels are higher than oceur in a non-working
enviroument are subject to » highar degree of risk than the general
populsation. Risk levels vary asong the many different published studies
iovestigating different occupational groups. Ia s study coaducted
jointly by the Mational Cancer Institute, the National Institute of
Environmantal Health Sciences, and the Katicnal Institute for
Oceupational Safety and Health, a risk ratio of between 1.5 to 12 times

greater than that in the general population was used. Risk ratios

determined in varicus studies lie within this range. Studies have also

confirmed ® atrong synergistic effect of asbestos exposure vith smoking.
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The latency period within which cancer develops from first exposure
is loag end the range of yesars withia vhich it develops is wide. A winimm
Jatency paricd of 15 years from first exposure for heavily exposed workers
bas been suggested, and 25 years for lass heavily axposed workers. The
latency pariod has beer shown to rangs uwp to approximately 30 years in
some studies.

Moat previous studies of the population at risk from asbestes exposure
have concentrated on currently axposed workers, and do pot separats workars
by the duration and msgnitude of their exposure, Our analysis bas developed
a msthodology vhare sot only the number of currently exposed wvorkers are
sstisated, but also former worksrs who are 80 lomger sxpossd. In addition
the methodology deternines the icngth of their axposure, snd sn indfcation
of their megnitude of axposura iz mmasured. PFor former workers the ysar
in wvhich they vers ramoved from exposure is also provided. Tha 10 {ndustries
with the largest number of vorkers sxposed full-time (defined as grester
than 4 hours per day) saud the 10 industries with the largest number of
workars expesed part-tims were identified. BLecause some industries are in
both categories 13 msnufscturing industriss were selectsd. Contract con-
struction vas added to thli total because of the large lﬂlb;t of axposed
vorkars in the industry, making & total of 14 industries which were finally
analyzed. These 14 industrias contained §3 percent of all werkers exzposed

to asbestos.
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Tormer employess in thess 14 industriesvere estimated in each year
from 1950 to 1979 by number of years ©f smployment. Current employees as
of 1979 1o these 1¢ industries VETe also estinated by number of years of
esployment. To thess two groups the estimated number of WWII shipyard
vorkers were added. Tor former amd current workers tha number of lung
cancer, mesothelioma cases and ssbestosis cases expected to develop betveen
1977 and 1995 vere estimated. 7To these vers sdded the number of lung cancer
and mesotheliona cases axpectad to develop in surviving WWII skipyard
vorksrs batveen 1977 and 1980 (last year assumed in the latancy pasriod),

Total paymaats and product liability payments for settlements and avards
were then sstimated for these cases.

Table I shows the estimsted likely product liabilicy settlements and
awards. The table is based om the probabiliry that 50 percent of asbestos
induced illassses will bs handled through the product liasbility system.
Awersge product lisbility psymsncs were tsken from the IS0 Product Liability
Clossd Claim Survey and, after an inflation adjustment, averaged $180,800 for

lung cencer and mtsothelioms cases, and $190,900 for asbastosis cases.

Table I
ESTIMATED LIXELY FRODUCT
LIABILITY PATMENTS DUE 1O

ASRESTOS EXPOSURE
1977 to 1998
(:‘ 1580 Dolhn) Total Product
Total Casesl Liability Psyments

1 1) (In_Thousands) . (In Billions)
lamg cancer & '
masothelioma 60.4 - 120.0 §$5.5 - $10.8
”b..t“i. 30-0 - ‘1.0 . 219 - 3-9
Totll 90.‘ - 161.0 s‘c‘- $1‘07

l3ased on 14 industries having 65 parcent of all axpossd members, and WWI shipys:
warkers. TPifcy parcent assumed handled by product 1iability system.
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Thess figures do not includé allocated loss adjustment o.:pé#u vhich
ja the Closed Claia Survey sveraged 10.8 percent of lisbility paymants.

Table II shows 11h1y product liability payments snd loss adjustment expensss.

Table 11
ESTIMATED LIXKELY PRODUCT
LIABILITY PAYMEKTS AND LOSS
ADJUSIMENT EXPENSE DUZ 10 1
ASIESTOS EXPOSTAI

1977 to 1995
{ln 1980 Dollars)
(Ia 343lions)
Product lisbilicty payments $8.4 ~ §14.7
z::l adjustment expenss _‘?% : 3%.%

llnd on 14 dndustries baving 65 percent of all axposed workers and WWII
shipyard workers.

The figures prasented hare on sstimated product liability payments are
consearvitive becauss only 63 peresat of all occupationslly exposed workers
ars included. Ous casnet marely divida the total by .65 to obtain a total
estimars because the rate at which vorkers satar and lesve an industry
differ, and affects the sstimetes of formsr workers in the industry. Individual
assessment of the excluded induscries would be Tequired to develop an
accyrate total estimate.

Pinally it should be noted that the courts can affect the outcoms, if
they find a synergistic effect betwean ashestos sxposurs and swoking., The
sstablishzent of tha synergistic relstionship batween asbestos upo'lure and
saoking may reduce the dollar cost of ssttlements sad svards, if the courts

find contributory nagligsnce on the part of swoking asbestos workers.
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